Introduction
Denote by P f , R f , and SA f the sets of periodic points, recurrent points, and special α-limit points of f, respectively. From the definitions it is easy to see that P f ⊂ SA f and P f ⊂ R f . Let h f denote the topological entropy of f, for the definition see 1, Chapter VIII .
A metric space X is called an arc resp., an open arc, a circle if it is homeomorphic to the interval 0, 1 resp., the open interval 0, 1 , the unit circle S 1 . Let A be an arc and 
A graph T is called a tree if it contains no circle. A continuous map from a graph resp., a tree, an interval to itself is called a graph map resp., a tree map, an interval map .
Let G be a given graph. Take a metric d on G such that, for any x ∈ G and any r > 0, the open ball B x, r ≡ {y ∈ G : d y, x < r} is always connected. For any finite set S, let |S| denote the number of elements of S. For any x ∈ G, write val x lim r → 0 |∂B x, r |, which is called the valence of x. x is called a branching point resp., an endpoint of G if val x > 2 resp., val 
In the study of dynamical systems, recurrent points, topological entropy, and special α-limit points play an important role. For interval maps, Hero 2 obtained the following result.
Theorem A see 2, Corollary . Let I be a compact interval and f ∈ C 0 I . Then the following are equivalent:
1 some point y that is not recurrent is a special α-limit point; 2 some periodic point has period that is not a power of two.
It is known 1, Chapter VIII, Proposition 34 that h f > 0 if and only if some periodic point of f has period that is not a power of two for interval map f.
In 3 , Llibre and Misiurewicz studied the topological entropy of a graph map and obtained the following theorem.
Theorem B see 3, Theorems 1 and 2 . Let G be a graph and f ∈ C 0 G . Then h f > 0 if and
Recently, there has been a lot of work on the dynamics of graph maps see 4-13 . In this paper, we will study the topological entropy and special α-limit points of graph maps. Our main result is the following theorem. 
Proof of Theorem 1.1
In this section, we will prove Theorem 1.1. To do this, we need the following lemmas. 
2.2
Then
y k i−1 for any i ∈ AE, which implies that y ∈ SA f and SA f ⊂ f SA f . The proof is completed. 4 the sequences x 1 , x 2 , x 3 , . . . and z 1 , z 2 , z 3 , . . . are strictly monotonic, and
In the following we may consider only the case that x 1 , x 2 , x 3 , . . . is strictly decreasing since the other case that x 1 , x 2 , x 3 , . . . is strictly increasing is similar. 
